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ABSTRACT 
 
This study aimed to investigate the effect of different drying conditions (hot-air 
oven drying at 40 ⁰C and 60 ⁰C, and freeze drying) on nutritional quality of red- 
and yellow-fleshed watermelon rinds. The proximate compositions, carbohydrate 
content, and energy value of watermelon rind powders were determined. Freeze 
drying method preserved more nutrients followed by hot-air oven drying at 40 ⁰C 
and 60 ⁰C for red-fleshed watermelon rind powder. The freeze dried powder 
contains 18.86% moisture, 19.13% ash, 11.82% crude protein, 22.02% crude fiber, 
2.21% crude fat, 47.77% carbohydrate, and 259.13 kcal of energy. Hot-air oven 
drying at 40 ⁰C was the most effective method to preserve the nutrient of yellow-
fleshed watermelon rind powder with chemical compositions of 15.12% moisture, 
20.57% ash, 13.37% crude protein, 14.34% crude fiber, 0.70% crude fat, 50.31% 
carbohydrate, and 260.72 kcal of energy. Results suggest that freeze drying and 
hot-air oven drying (40 ⁰C) methods had the highest potential to be applied in 
processing of red- and yellow-fleshed watermelon rind powders, respectively.  
 
Keywords: Freeze drying, hot-air oven drying, proximate composition, 
watermelon rind powder 
 
 
ABSTRAK 
 
Kajian ini bertujuan untuk mengkaji kesan daripada keadaan pengeringan yang 
berbeza (pengeringan oven udara panas pada suhu 40 ⁰C dan 60 ⁰C dan 
pengeringan sejuk beku) terhadap kualiti nutrien kulit buah tembikai berisi merah 
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dan berisi kuning. Komposisi proksimat, kandungan karbohidrat, dan nilai tenaga 
kulit buah tembikai telah dikenalpasti. Pengeringan sejuk beku didapati 
mengekalkan lebih banyak nutrien diikuti dengan pengeringan oven udara panas 
pada suhu 40 ⁰C dan 60 ⁰C untuk kulit buah tembikai berisi merah. Tepung 
pengeringan sejuk beku mengandungi 18.86% kelembapan, 19.13% abu, 11.82% 
protein mentah, 22.02% serat mentah, 2.21% lemak mentah, 47.77% karbohidrat 
dan 259.13 kcal tenaga. Pengeringan oven udara panas pada suhu 40 ⁰C adalah 
kaedah yang paling berkesan bagi mengekalkan nutrien kulit buah tembikai berisi 
kuning dengan komposisi kimia 15.12% kelembapan, 20.57% abu, 13.37% protein 
mentah, 14.34% serat mentah, 0.70% lemak mentah, 50.31% karbohidrat dan 
260.72 kcal tenaga. Hasil kajian menunjukkan kaedah pengeringan sejuk beku dan 
pengeringan oven udara panas (40 ⁰C) adalah memiliki potensi terbesar untuk 
digunakan dalam pemprosesan tepung kulit buah tembikai berisi merah dan berisi 
kuning, secara berurutan. 
 
Kata kunci: Pengeringan sejuk beku, pengeringan oven udara panas, komposisi 
proksimat, tepung kulit buah tembikai 
 
 
 
INTRODUCTION 
 
Watermelon (Citrullus lanactus var. lanatus) which belongs to Cucubitaceae family, is 
a warm-season crop and usually grown in the warmer part of the world (Dane and 
Liu, 2007). The pulp and juice of watermelon are consumed by human, the rind 
and seeds which represent 30% of the whole fruit are the major solid waste (Bawa 
and Bains, 1997). According to Leong and Shui (2002), the rind of the watermelon 
is edible and often preserved as pickles. Agricultural and industrial residues are 
interesting sources of natural antioxidants and dietary fiber (Larrosa et al., 2002). 
Currently, watermelon by-products are considered as important sources of protein, 
dietary fibers, and natural antioxidants (Mandel, 2005; Al-Sayed and Ahmed, 2013; 
Yadla et al., 2013). 
According to Sewald and DeVries (2015), water is the most important factor 
to speed up food spoilage deterioration and microbial spoilage. Thus, processing of 
watermelon into powder by reducing the water content is needed for extension of 
the shelf life. Drying is the most common method used to lengthen the product 
shelf life, reducing packaging requirement and also minimize shipping weight 
(Hamrouni-Sellami et al., 2011). The most popular drying method used in food 
industry is conventional hot-air drying due to its low cost of processing (Fan et al., 
2012). Apart from conventional air drying, the most common drying methods 
applied in food industry are vacuum, spray, and freeze-drying (Tsami et al., 1998). 
Guiné and Barroca (2012) reported that high temperature of hot-air drying causes 
an irreversible change in nutritional values of the products, but freeze drying 
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significantly reduces such damage. When compared with non-processed products, 
the products of hot-air drying are generally low porosity, high apparent density 
(Tsami et al., 1998) and reduced quality (Ratti, 2001), while the products of freeze 
drying are generally low bulk density, high porosity as well as good aroma, and 
taste retention (Krokida and Maroulis, 1997). 
Watermelon rind powder has good potential to be developed as an innovative 
value-added product in the market. The powder can be used as flour substitute for 
wheat flour in the preparation of bakery products such as cake (Al-Sayed and 
Ahmed, 2013; Hoque and Iqbal, 2015). The dried form of watermelon rind allows 
it to be exported for worldwide consumption due to its stability during storage. In 
addition, development of high quality watermelon rind powder may be able to 
meet global increasing demand for foods with high dietary fiber and some chemical 
compound (citrulline). To utilize watermelon rind powder as a functional 
ingredient in developing food products, understanding on the nutritional 
composition of this powder is necessary. However, no research has been 
conducted on the proximate composition of red- and yellow-fleshed watermelon 
rind powders. Most of the studies were focused on the antioxidant activities and 
citrulline contents of watermelon flesh from both varieties (Rimando and Perkins-
Veazie, 2005; Choo and Sin, 2012; Oseni and Okoye, 2013). In this work, the 
content of moisture, ash, crude protein, crude fiber, crude fat, carbohydrate, and 
energy of the red- and yellow-fleshed watermelon rind powders obtained from 
different drying conditions (hot-air oven drying at 40 ⁰C and 60 ⁰C) and freeze 
drying were investigated.  
 
 
MATERIALS AND METHODS 
 
Sample collection and experimental design 
 
Ripe watermelon (Citrullus lanactus var. lanactus) was procured from Besut, 
Terengganu in the hot months of June-July. The watermelon was selected 
according to the guidelines described by Sapii and Muda (2005), whereby the 
characteristics of a ripe watermelon should include the yellowish-cream ground 
spot, shining skin, dispersed stripes, and producing hollow sound when flicked. 
Watermelon rinds from red- and yellow-fleshed watermelons were separated from 
the fruit manually by using knife and then sliced using slicer. The slices were 
divided into three groups according to their drying conditions; hot-air oven drying 
at 40 ⁰C and 60 ⁰C for overnight and freeze drying for two days. The rate of drying 
(drying time) was depended by the moisture content (before drying: 85-90% of 
moisture content and after drying: 14-18% of moisture content) of the samples, the 
drying temperature, the relative humidity, and the velocity of the air in contact with 
the samples. The dried slices of watermelon rind were then ground in laboratory 
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mill to fine powder, kept in an airtight plastic container and stored in chiller prior 
to use.  
 
Proximate compositions 
 
The proximate composition (moisture, ash, crude protein, crude fiber, and crude 
fat) of watermelon rind powder was determined according to the official method as 
described by AOAC (1995). The moisture content of the samples was determined 
by oven drying (AOAC Method 977.11), while ash content was investigated by dry 
ashing (AOAC Method 923.03). Crude protein content was quantified by 
Kjeldahl’s method (AOAC Method 955.04). Crude fiber content was analyzed 
using gravimetric method (AOAC Method 991.43), and crude fat content was 
determined according to the Soxhlet method (AOAC Method 960.39).  
 
Carbohydrate determination 
 
The carbohydrate content was estimated by difference [Carbohydrate (%) = 100% 
- % (moisture + crude protein + crude fat + ash)] (BeMiller and Low, 1998). 
 
Calculation of energy 
 
The calorific value of the sample was calculated according to Maclean et al. (2003). 
The total crude protein, crude fat, and carbohydrate contents were multiplied by 
the factorial values (For each gram of protein and carbohydrate, 4 kcal of energy is 
obtained and 1 g of crude fat provides 9 kcal of energy). Energy = [(crude protein 
x 4) + (carbohydrate x 4) + (crude fat x 9)].   
 
Statistical analysis 
 
Statistical analyses of the tabulated data were performed using the SPSS version 20 
software. The results obtained in the present study were represented as mean 
values of three individual replicates ± standard deviation (n = 3  S.D.). One-way 
analysis of variance was conducted and significant differences between the mean 
values were analyzed using Duncan’s multiple range tests at a significance level of p 
< 0.05. 
 
 
RESULTS AND DISCUSSION 
 
The proximate compositions of red- and yellow-fleshed watermelon rind powders 
processed by hot-air oven drying (40 ⁰C and 60 ⁰C) and freeze drying were 
tabulated in Table 1.  
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The moisture contents of red- and yellow-fleshed watermelon rind powders 
were between 14.75-18.86% and 14.80-17.55% (dry basis), respectively. The 
present study showed that freeze drying method is less effective in reducing 
moisture content of watermelon rind compared to hot-air oven drying method (40 
⁰C and 60 ⁰C). Yellow-fleshed watermelon rind powder processed using hot-air 
oven drying method (40 ⁰C and 60⁰C) showed lower moisture content than freeze 
drying method. Morris et al. (2004) reported that moisture removal by heat 
improved food digestibility, increased concentration of nutrients and increase the 
nutrient availability. The results obtained in the present work was in agreement 
with other findings for bitter leaf flour, soursop flour, and African metallic wood- 
boring beetle flour (Aliero and Abdullahi, 2009; Iombor et al., 2014; Theron et al., 
2015). This could be attributed to different dry bulb temperature was applied to 
process powder (Iombor et al., 2014). According to Akubor and John (2012), 
samples dried using freeze drying technique is prone to freezing injury which might 
cause mechanical damage to the plant cell membrane due to the formation of ice 
during freezing. This consequently resulted in increase of the moisture content. 
The moisture results obtained in the present study is in agreement with the crude 
fiber results (Table 1), where a positive correlation between moisture and crude 
fiber of red- and yellow-fleshed watermelon rind powders processed using freeze 
drying method was observed. This might be attributed to the presence of foreign 
material such as fiber from watermelon rind, which is a highly hydrophilic 
constituents (Al-Sayed and Ahmed, 2013), that may have contributed to the high 
water absorption capacity of the flours, thereby causes the high moisture content. 
Freeze drying results in products with the highest moisture contents that might not 
be favorable for prolonged storage of watermelon rind powder. The results 
obtained from the present study showed higher moisture content (14.75-18.86% 
and 14.80-17.55% for red- and yellow-fleshed watermelon rinds, respectively) 
compared to watermelon rind powder as reported by Al-Sayed and Ahmed (2013) 
at 10.61%.  
Ash is the inorganic residue remaining after the water and organic matter have 
been removed by heating in food. Generally, the ash content of a sample is the 
reflection of the total amount of minerals present in the test sample (Omotoso and 
Adedire, 2007), whereas, the mineral content is a measure of the amount of 
specific inorganic components present within a test sample. Minerals are less 
susceptible to heat and less volatile compared to other food components 
(Agroreyo et al., 2011). Freeze dried powder of red-fleshed watermelon rind 
demonstrated to contain higher ash component (19.13%) than the powder 
processed using hot-air oven drying. This was attributed to the freeze drying 
method that work by eliminating water from a frozen material at a very low 
temperature under vacuum condition which sublimed directly from a solid phase 
into a vapor phase. Thus, this mechanism can prevent some heat sensitive minerals 
from loss during drying at longer time (Haile et al., 2015). Lower ash content 
(13.09%) obtained in the watermelon rind powder made by hot-air oven drying at 
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40 ⁰C were in accordance with previous study by Al-Sayed and Ahmed (2013), who 
reported that the watermelon rind dried in hot-air oven dryer at 50 ⁰C has 13.09% 
of ash content. However, the ash content (20.57%) was the highest in yellow-
fleshed watermelon rind powder that was dried using hot-air dryer at 40 ⁰C (p < 
0.05). The increase in the ash content observed in this study could be as a result of 
the removal of moisture which tends to increase the concentration of nutrients 
(Morris et al., 2004).  
According to Agoreyo et al. (2011), application of heat can be both beneficial 
and detrimental to nutrients. Heat improves the digestibility of food, promotes 
palatability and also improves the keeping quality of food, making them safe to eat. 
Heating process also results in nutritional losses by inducing biochemical and 
nutritional variation in food composition. The highest crude protein content of 
red-fleshed watermelon rind powder (11.82%) was recorded for sample produced 
by freeze drying method. Wiriya et al. (2009) reported that the decrease in protein 
content probably occurs as a result of Maillard reaction; which results in complex 
changes in food due to the reaction between protein and carbohydrate. The 
decrease in protein content of food on the application of heat might be also 
attributed to the effect of tannins that form complexes with protein and reducing 
their availability (Enomfon-Akpan and Umoh, 2004). The current obtained results 
for crude protein content was comparable with previously published results by Al-
Sayed and Ahmed (2013) and Hoque and Iqbal (2015); which were 11.17% and 
11.21%, respectively. However, hot-air oven drying at 40 ⁰C was more effective in 
retaining crude protein (13.37%) of yellow-fleshed watermelon rind powder than 
other drying methods. According to Suarni and Firmansyah (2008), the decrease of 
protein content with increasing in drying temperature was probably caused by the 
Kjeldahl method used for protein analysis in which non-protein nitrogen is also 
detected. Furthermore, the authors also reported that some nitrogen compounds 
might be dissolved and loss during drying at 60 °C, resulting in less protein content 
detected in the analysis. The variation of the results obtained between red- and 
yellow-fleshed watermelons may also be attributed to interactions between genetic 
make-up and environmental conditions.  
Crude fiber is a compound which cannot be hydrolyzed by alkali and it 
consists of cellulose, lignin and pentosan. Watermelon rind powder produced by 
hot-air oven drying method at different temperatures (40 ⁰C and 60 ⁰C) seems to 
have no significant effect on crude fiber content of the yellow variety. However, 
the highest crude fiber content for both varieties was shown for powder produced 
by freeze drying (22.02% and 18.65% for red- and yellow-fleshed watermelon rind 
powders, respectively). The crude fiber content of the powders made from both 
varieties of watermelon was recorded to decrease as the drying temperature 
increases. This indicates that the fiber content of the samples can be enhanced by 
applying lower temperature during drying. The noticeable loss of crude fiber 
content with increasing drying temperature can be explained by the fact that heat 
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treatment involved during drying can disrupt the cellular matrix of the product 
(Onifade et al., 2013). This trend was also observed by Adeboye et al. (2014) who 
worked on green plantain. According to the authors, the amount of soluble fiber in 
fruit may increase by partial breakdown of pectin during drying process at high 
temperature (Adeboye et al., 2014). The values of crude fiber obtained in the 
present study were higher than those of other fruit peels such as mandarin peels 
and orange peels (7.14% and 13.38%, respectively) (Magda et al., 2008). In addition, 
crude fiber content observed in the present study was higher than that reported by 
Al-Sayed and Ahmed (2013), where the value was 17.28% for crude fiber content 
of watermelon rind powder. Thus, watermelon rind powders could be considered 
as a source of fiber and might be suitable to be utilized in food products to 
increase their fiber content. The crude fiber contents of the dried watermelon 
powders would be significant in human nutrition. The therapeutic effects of fiber 
in the prevention of several chronic diseases such as diabetes, colon cancer and 
heart disease, and their roles in the treatment of digestive disorders (constipation 
and diverticulosis) are widely reported (Akubor and John, 2012).   
Crude fat content of red- and yellow-fleshed watermelon rinds was 
significantly affected by drying methods. Results from Table 1 show a significant 
difference in crude fat content between two studied varieties. Crude fat content 
presented in both varieties were ranging from 0.66% to 5.97%. Samples dried using 
hot-air oven at 60 ⁰C showed the highest content of crude fat (4.25% and 5.97% 
for red- and yellow-fleshed watermelon rinds, respectively), followed by freeze 
drying and hot-air oven drying at 40 ⁰C. Crude fat content of red- and yellow-
fleshed watermelon rind powders obtained through hot-air oven drying at 40 ⁰C 
were the lowest, which was 0.66 and 0.70%, respectively. Low crude fat content 
indicates that the powder is less susceptible to quick rancidity. Thus, hot-air oven 
drying method at temperature of 40 ⁰C could be a suitable drying method to be 
applied for drying of watermelon rind. According to Iombor et al. (2014), plant 
samples subjected to high temperature may have undergone decomposition of 
crude fat during the drying process and hence reducing their nutrients.  
In this study, the highest value of carbohydrate (65.41% and 57.92%) was 
found for hot-air oven dried (40 ⁰C and 60 ⁰C) of red- and yellow-fleshed 
watermelon rind powder, respectively. Other authors reported similar amounts of 
carbohydrate content for watermelon rind powder (56.02%) obtained using hot-air 
oven drying method at 50 ⁰C (Al-Sayed and Ahmed, 2013), but lower than those 
values reported by Hoque and Iqbal (2015), who reported that watermelon rind 
powder contains 73.18% of carbohydrate content. The lower carbohydrate content 
of red-fleshed watermelon rind powder obtained via freeze drying method was 
attributed to the high crude fiber content (22.02%) of the sample. Red-fleshed 
watermelon rind powder obtained by freeze drying had significantly lower energy 
content (259.13 kcal/100g) as compared to other dried samples. However, yellow-
fleshed watermelon rind powder processed through hot-air oven drying (40 ⁰C) 
showed the lowest energy content (260.72 kcal/100g), followed by freeze drying 
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(273.05 kcal/100g) and hot-air oven drying at 60 ⁰C (312.52 kcal/100g). The 
different in the energy content of the powders might be attributed to the 
differences in their crude protein, crude fat and carbohydrate contents.  
 
 
CONCLUSION 
 
The findings of the current study suggest that freeze drying method preserves 
more nutrients, followed by hot-air oven drying at 40 ⁰C, and 60 ⁰C for red-fleshed 
watermelon rind powder. However, for yellow-fleshed watermelon rind powder, 
the most effective drying method to preserve its nutritional values was hot-air oven 
drying at 40 ⁰C, followed by freeze drying, and hot-air oven drying at 60 ⁰C.  
 
 
ACKNOWLEDGEMENTS 
 
The authors wish to thank Universiti Sultan Zainal Abidin for the financial support 
from the University Research Grant [UNISZA/2015/DPU/(2)].  
 
 
REFERENCES 
 
Adeboye, O. A., Iyanda, R. A., Yusuf, K. A., Olaniyan A. M. & Oje, K. O. 2014. 
Effects of temperature, pretreatment and slice orientation on the drying rate 
and post drying qualities of green plantain (Musa paradisiaca). International 
Journal of Technology Enhancements and Emerging Engineering Research 2: 92-99. 
Agoreyo, B. O., Akpiroroh, O., Orukpe, O. A., Osaweren, O. R. & Owabor, C. N. 
2011. The effects of various drying methods on the nutritional composition 
of Musa paradisiaca, Dioscorea rotundata and Colocasia esculenta. Asian Journal of 
Biochemistry 6: 458-464. 
Akubor, P. I. & John, I. E. Z. E. 2012. Quality evaluation and cake making 
potential of sun and oven dried carrot fruit. International Journal of Biosciences 2: 
19-27. 
Aliero, A. A. & Abdullahi, L. 2009. Effect of drying on the nutrient composition of 
Vernonia amygdalina leaves. Journal of Phytology 1: 28-32. 
Al-Sayed, H. M. A. & Ahmed, A. R. 2013. Utilization of watermelon rinds and 
Sharlyn melon peels as a natural source of dietary fiber and antioxidants in 
cake. Annals of Agricultural Sciences 58: 83-95.  
AOAC (Official Method of the Association of Official Chemists). 1995. 
Gaithersburg: AOAC International.  
Bawa, A. S. & Bains, G. S. 1997. Integrated processing of watermelon for juice and 
seed. Indian Food Packer 31: 12-15. 
10/ J. Agrobiotech. Vol. 7, 2016, p. 1–12.  
 
BeMiller, J. N. & Low, N. H. 1998. Carbohydrate analysis. In Food Analysis. 2nd 
Edn. S. S. Nielsen (ed.). Gaithersburg: An Aspen Publication. 169 pp. 
Choo, W. S. & Sin, W. Y. 2012. Ascorbic acid, lycopyne and antioxidant activities 
of red-fleshed and yellow-fleshed watermelons. Advanced in Applied Science 
Research 3: 2779-2784. 
Dane, F. & Liu, J. 2007. Diversity and origin of cultivated and citron type 
watermelon (Citrullus lanatus). Genetic Resources and Crop Evolution 54: 1255-
1265.  
Enomfon-Akpan, J. & Umoh, I. B. 2004. Effect of heat and tetracycline treatments 
on the food quality and acridity factors in cocoyam (Xanthosoma sagittifolium 
(L.) Schott). Pakistan Journal of Nutrition 3: 240-243. 
Fan, L., Li, J., Deng, K. & Ai, L. 2012. Effects of drying methods on the 
antioxidant activities of polysaccharides extracted from Ganodermalucidium. 
Carbohydrate Polymers 87: 1849-1854.  
Guiné, R. P. F. & Barroca, M. J. 2012. Effect of drying treatments on texture and 
color of vegetables (pumpkin and green pepper). Food and Bioproducts 
Processing 90: 58-63.  
Haile, F., Admassu, S. & Fisseha, A. 2015. Effect of pre-treatments and drying 
methods on chemical compositon, microbial and sensory quality of orange-
fleshed sweet potato flour and porridge. American Journal of Food Science and 
Technology 3: 82-88. 
Hamrouni-Sellami, I., Wannes, W. A., Bettaieb, I., Berrima, S., Chahed, T. & 
Marzouk, B. 2011. Qualitative and quantitative changes in the essential oil of 
Laurusnobilis L. leaves as affected by different drying methods. Food Chemistry 
126: 691-769.   
Hoque, M. M. & Iqbal, A. 2015. Drying of watermelon rind and development of 
cakes from rind powder. International Journal of Novel Research in Life Sciences 2: 
14-21.  
Iombor, T. T., Olaiytan, I. N. & Ede, R. A. 2014. A proximate composition, 
antinutrient content and functional properties of soursop flour as influenced 
by oven and freeze drying methods. Current Research in Nutrition and Food 
Science 2 (2). doi : http://dx.doi.org/10.12944/CRNFSJ.2.2.08.   
Krokida, M. K. & Maroulis, Z. B. 1997. Effect of drying method on shrinkage and 
porosity. Drying Technology 15: 2441-2458. 
Larrosa, R., Llorach, J. C., Espin, F. A. & Tomas-Barberan, F. A. 2002. Increase of 
antioxidant activity of tomato juice upon functionalisation with vegetable by 
product extracts. LWT-Food Science and Technology 35: 532-542. 
Leong, L. P. & Shui, G. 2002. An investigation of antioxidant capacity of fruits in 
Singapore markets. Food Chemistry 76: 69-75.  
Maclean, W., Harnly, J., Chen, J., Chevassus-Agnes, S., Gilani, G. & Livesey, G. 
2003. Food Energy Methods of Analysis and Conversion Factors. Food and 
Agriculture Organization of the United Nations, Rome. ISSN 0254-4725. 
23 pp. 
11 / Lee-Hoon Ho et al. 
 
 
Magda, R. A., Awad, A. M. & Selim, K. A. S. 2008. Evaluation of mandarin and 
navel peels as natural sources of antioxidant in biscuit. Alex Journal of Food 
Science and Technology Special Volume: 75-82. 
Mandel, H., Levy, N., Izkovitch, S. & Korman, S. H. 2005. Elevated plasma 
citrulline and arginine due to consumption of Citrullus vulgaris (watermelon). 
Journal of Inherited Metabolic Disease 28: 467-472.  
Morris, A., Barnett, A. & Burrows, O. 2004. Effect of processing on nutrient 
content of foods. Cajanus 37: 160-164. 
Omotoso, O. T. & Adedire, C. O. 2007. Nutrient composition, mineral content 
and the solubility of the proteins of palm weevil, Rhynchophorus phoenicis. 
(Coleoptera: Curculionidae). Journal of Zhejiang University-SCIENCE B (Biomedicine 
& Biotechnology) 8: 318-322. 
Onifade, T. B., Aregbesola, O. A., Ige, M. T. & Ajayi. 2013. Some physical 
properties and thin layer drying characteristics of local varieties of tomatoes 
(Lycopersicon lycopersicum). Agriculture and Biology Journal of North America 4: 275-
279. 
Oseni, O. A. & Okoye, V. I. 2013. Studies of phytochemical and antioxidant 
properties of fruit of watermelon (Citrullus lanatus) (Thunb). Journal of 
Pharmaceautical and Biomedical Sciences 27: 508-514.  
Ratti, C. 2001. Hot air and freeze drying of high-value foods. Journal of Food 
Engineering 49: 311-319. 
Rimando, A. M. & Perkins-Veazie, P. M. 2005. Determination of citrulline in 
watermelon rind. Journal of Chromatography A 1078: 196-200.  
Sapii, A. T. & Muda, F. 2005. Guidelines of Fruit Maturity and Harvesting. Malaysian 
Agricultural Research and Development Institute, Malaysia. ISBN 967-936-
450-X. 35 pp.  
Sewald, M. & DeVries, J. 2015. Food product shelf life, 
http://www.medlabs.com/downloads/food_product_shelf_life_web.pdf, 
retrieved on 24th February 2015.  
Suarni, M. A. & Firmansyah, I. U. 2008. Effect of drying temperature on 
nutritional quality of protein maize. In: Proceedings of the 10th Asian Regional 
Maize Workshop. 20-23 October 2008. Makassar, Indonesia. p. 80-82. 
Theron, E. C., Musk, R. T. & Tutu, O. D. 2015. Impact of drying technique and 
area on proximate substance composition of African metallic wood boring 
Beetle, Sternocera orissa (Coleoptera: Buprestidae). International Journal of Food 
Science and Microbiology 2: 65-68.  
Tsami, E., Krokida, M. K. & Drouzas, A. E. 1998. Effect of drying method on the 
sorption characteristics of model fruit powders. Journal of Food Engineering 38: 
381-392. 
Wiriya, P., Paiboon, T. & Somchart, S. 2009. Effect of drying air temperature and 
chemical pretreatments on quality of dried chilli. International Food Research 
Journal 16: 441-454. 
12/ J. Agrobiotech. Vol. 7, 2016, p. 1–12.  
 
Yadla, A. K., Baig, M. S., Aishwarya, Alekhya, Nirmala & Teja, R. 2013. 
Development of watermelon rind incorporated fruit butter. International 
Journal of Engineering Research and Technology 2: 70-75.  
 
